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(54) POROUS CERAMIC PRODUCT AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a porous ceramic product having high porosity and high 



SOLUTION: The porous ceramic product contains many glassy hollow spherical i?ranules in a 
porous ceramic matrix sintered body and the pores in the matrix sintered body ere formed by 
burning a high water absorbency polymer swollen by water absorption. The ceramic product is 
produced by mixing 100 pts.wt. glassy hollow spherical granules of 0.5-5.0 mm diameter with 
50-800 pts.wt. binder contg. unfired ceramic powder uniformly contg. 30-70 wt.% high water 
absorbency polymer swollen by water absorption, molding and drying the mixture and firing it at 
750-1.200° C. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A porous ceramic product being a disappearance hole of a super absorbent polymer in 
which a porous ceramic matrix sintered body carried out joint restoration of between many 
glassiness hollow spherical coarse particles, and a porosity cavity part of said porous ceramic 
matrix sintered body carried out water absorption swelling. 

[Claim 2]As opposed to glassiness hollow spherical coarse particle 100 weight section with a 
particle diameter of 0.5-5.0 mm, A porous ceramic product being the sintered compact in which 
ten to porous ceramic matrix sintered body 500 weight section carried out homogeneous 
mixture, and being a disappearance hole of a super absorbent polymer in which a porosity cavity 
part of said porous ceramic matrix sintered body carried out water absorption swelling. 
[Claim 3]The porous ceramic product according to claim 1 or 2, wherein a glassiness hollow 
spherical coarse particle is a nature foam coarse particle of natural glass. 
[Claim 4]The porous ceramic product according to claim 1 or 2, wherein a glassiness hollow 
spherical coarse particle is a nature coarse particle of artificial foam glass. 
[Claim 5]A porous ceramic product given in any 1 clause of Claims 1-4, wherein the physical 
properties of a porous ceramic product are relative bulk density 0.2-1 .5. compressive 
strength:5.0 - 80 kgf/cm^. and flexural strength:0.5 - 8.0 kgf/cm^. 

[Claim ejAs opposed to glassiness hollow spherical coarse particle 100 weight section with a 
particle diameter of 0.5-5.0 mm, A manufacturing method of a porous ceramic product which 
fabricates a mixture with which 50 to binding-material 800 weight section containing 
uncalcinated ceramic powder which contains homogeneously 30 to 70 weight % of super 
absorbent polymers which carried out water absorption swelling was mixed, and is characterized 
by calcinating at 750-1200 after drying. 

[Claim 7]A manufacturing method of the porous ceramic product according to cl aim 6, wherein 
particle diameter of a super absorbent polymer which carried out water absorption swelling is 
10-2000 micrometers. 

[Claim 8]A manufacturing method of the porous ceramic product according to claim 6 or 7, 
wherein uncalcinated ceramic powder occupied in binding material is 40 to 70 weight %. 
[Claim 9]A manufacturing method of a porous ceramic product given in any 1 clause of Claims 6- 
8, wherein binding material contains a glassiness granular material. 

[Claim 10]A manufacturing method of a porous ceramic product given in any 1 clause of Claims 
6-9. wherein binding material contains argillite. 

[Claim 1 1]A manufacturing method of a porous ceramic product given in any 1 clause of Claims 
6-10, wherein binding material contains an inorganic bonding material. 

[Claim 12]A manufacturing method of a porous ceramic product given in any 1 clause of Claims 
6-11, wherein binding material contains an organic matter fine grain. 

[Claim 13]A manufacturing method of a porous ceramic product given in any 1 clause of Claims 
6-12. wherein binding material contains organic binding material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a porous ceramic product, and relates to a 
porous ceramic product with big intensity whose voidage is dramatically high, and a 
manufacturing method for the same especially. 
[0002] 

[Description of the Prior Art]Binding material is mixed to fizz uncalcinated ceramic powder, and 
there are the method of calcinating, the method of mixing clay and binding material to these and 
calcinating after shaping, using volcanic products, such as obsidian and milt, as a main raw 
material, etc. in the manufacturing method of the conventional porous ceramic product after 
shaping. However, the porous ceramic product obtained by these methods did not have relative 
bulk density low enough, and there was not enough much voidage. 
[0003] 

[Means for solving problem]The obsidian wholeheartedly produced so much as a volcanic product 
as a result of research that this invention person should solve an aforementioned problem. Heat 
foaming spherule coarse particles, i.e., volcanic product foaming spherical coarse particles, such 
as milt, Use perlite as the main raw material and For example, or a nature of artificial foam glass 
spherical coarse particle, For example, use the heat foaming spherical coarse particle of slag as 
the main raw material, and the mixture with which the binding material which contains in this the 
uncalcinated ceramic powder which contains homogeneously the super absorbent polymer which 
carried out water absorption swelling was mixed is fabricated, After drying, it succeeded in 
providing the porosity ceramics by which the weight saving was carried out by calcinating at 
750-1200 **. That is, this inventions are a porous ceramic product of the following composition, 
and a manufacturing method for the same. 

(1) The porous ceramic product being a disappearance hole of the super absorbent polymer in 
which the porous ceramic matrix sintered body carried out joint restoration of between many 
glassiness hollow spherical coarse particles, and the porosity cavity part of said porous ceramic 
matrix sintered body carried out water absorption swelling. 

(2) As opposed to glassiness hollow spherical coarse particle 100 weight section with a particle 
diameter of 0.5-5,0 mm, The porous ceramic product being the sintered compact in which ten to 
porous ceramic matrix sintered body 500 weight section carried out homogeneous mixture, and 
being a disappearance hole of the super absorbent polymer in which the porosity cavity part of 
said porous ceramic matrix sintered body carried out water absorption swelling. 

(3) (1) clause, wherein a glassiness hollow spherical coarse particle is a nature foam coarse 
particle of natural glass, or a porous ceramic product given in (2) clauses. 

(4) (1) clause, wherein a glassiness hollow spherical coarse particle is a nature coarse particle of 
artificial foam glass, or a porous ceramic product given in (2) clauses. 

(5) a porous ceramic product — a physical property — relative bulk density — 0.2 - 1.5 — 

compressive strength — : — 5.0 - 80 — kgf/cm — ^ — flexural strength — : — 0.5 - 8.0 — 

kgf/cm — ^ — it is — things — the feature — carrying out — ( — one — ) — a clause — or — 
( — four — ) — a clause — some — one — a clause — a description — a porous ceramic 
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product . 

[0004](6) As opposed to glassiness hollow spherical coarse particle 100 weight section with a 
particle diameter of 0.5-5.0 mm, A manufacturing method of a porous ceramic product which 
fabricates a mixture with which 50 to binding-material 800 weight section conta ning 
uncalcinated ceramic powder which contains homogeneously 30 to 70 weight % of super 
absorbent polymers which carried out water absorption swelling was mixed, and is characterized 
by calcinating at 750-1200 ** after drying. 

(7) A manufacturing method of a porous ceramic product given in (6) clauses, wherein particle 
diameter of a super absorbent polymer which carried out water absorption swelling is 10-2000 
micrometers. 

(8) (6) clauses, wherein uncalcinated ceramic powder occupied in binding material is 40 to 70 
weight %, or a manufacturing method of a porous ceramic product given in (7) clauses. 

(9) A manufacturing method of a porous ceramic product given in any 1 clause of (6) clauses, 
wherein binding material contains a glassiness granular material thru/or (8) clausies. 

(10) A manufacturing method of a porous ceramic product given in any 1 clause of (6) clauses, 
wherein binding material contains argillite thru/or (9) clauses. 

(1 1) A manufacturing method of a porous ceramic product given in any 1 clause of a (6) clause - 

(10) clause, wherein binding material contains an inorganic bonding material. 

(12) A manufacturing method of a porous ceramic product given in any 1 clause of a (6) clause - 

(11) clause, wherein binding material contains an organic matter fine grain, 

(13) A manufacturing method of a porous ceramic product given in any 1 clause of a (6) clause - 

(12) clause, wherein binding material contains organic binding material. 
[0005] 

[Mode for carrying out the invention]The embodiment of the invention in this application is 
described below. First, by the invention in this application, use as a main raw ma terial and as a 
**** glassiness hollow spherical coarse particle. For example, the perlite which is a foaming 
coarse particle by heating at high temperature which is nature foaming coarse particles of 
natural glass, such as an obsidian split and a pearlite split, A slag balloon, a silica balloon, etc. 
which are the heating-at-high-temperature foaming coarse particles of a water-granulated-slag 
split or a silica split which are an artificial glassiness coarse particle are mentioned, and, as for 
the particle diameter of a nature hollow of heating-at-high-temperature foam glass spherical 
coarse particle, what is 0.5-5.0 mm is preferred. The bulk density has a preferred thing of 0.1- 
/cm^ - 1.0~/cm^. 

[0006]Although the invention in this application provides the porous ceramic product in the state 
where sintering restoration of the porous ceramic matrix sintered body was carried out among 
many glassiness hollow spherical coarse particles. In order to make a moldability give first, in the 
manufacture, carry out addition mixing of the homogeneous mixture with the uncalcinated 
ceramic-matrix formable material (binding material) to which dispersion mixing of the super 
absorbent polymer particles by which water absorption swelling was carried out with the 
glassiness hollow spherical coarse particle was carried out. and maceration or plasticization 
material Cloth and nothing, It is fabricated to definite shape, and calcinating is preferred after 
drying. The super absorbent polymer particles which are made to **** in said uncalcinated 
ceramic-matrix formable material and which carried out water absorption swelling, A lot of water 
of swelling transpires and disappears easily with heating at around 100 **, and as a super 
absorbent polymer, Specifically A starch system (starch acrylonitrile graft polymer hydrolyzate 
etc.), Naturally ocurring polymers (peer RURON acid etc.), such as a cellulose type (cellulose 
acrylonitrile graft polymer) and a protein (collagen etc.) polysaccharide system. PORIPI nil 
alcohol systems (PORIPI nil alcoholic cross linked polymer etc.), acrylic (sodium polyacrylate 
bridging body etc.), Although synthetic macromolecules, such as addition polymers (maleic 
anhydride system copolymer etc.), polyether systems (polyethylene-glycol diacrylate cross linked 
polymer etc.), and condensed system polymer (ester system polymer etc.), are mentioned, The 
bridge construction thing of a sodium acrylate system polymer is industrially easy to produce, 
and since it is low cost, it is desirable. 
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[0007]As uncalcinated ceramics which generate a ceramics matrix by calcination, For example, 
aluminum silicate system inorganic materials, such as feldspar, kaolin, and argillite, are 
mentioned, It is preferred to add the alkaline metal and alkaline-earth-metals silicate as a 
sintering agent, glass powder cover coat powder, etc, to them, and what added the cornstarch of 
the water-soluble alkali silicate (water glass) of an inorganic system caking additive or an organic 
caking additive, CMC, etc. further is preferred. As plasticity grant material for shaping, addition 
use of the thing of an organic system, for example, the same cornstarch as said caking additive, 
CMC and sodium alginate. PVA, poly acrylic EMARUJIN, the polyhydric alcohol system wax, etc. 
can usually be carried out. A water-soluble alkali silicate (water glass) is preferred as a plasticity 
grant material and sintering agent shared the object for shaping, and for sintering. 
[0008]In the invention in this application, the additional ration of the heat-resistant reinforcing 
member can also be carried out further. The porous ceramic product produced by being able to 
adopt slag, a chamotte, etc., for example, carrying out the additional ration of these heat- 
resistant reinforcing member as such a heat-resistant reinforcing member, and sintering 
becomes the thing provided with a high mechanical strength and heat resistance. Since the 
porosity void in the porous ceramic product of this invention is made to generate, an organic 
matter fine grain can also be made to **** in the binding material containing uncalcinated 
ceramic powder. As organic fine material, volatilization destruction by fire is carried out by 
heating at high temperature, and synthetic resin fine material, such as animal fine material, such 
as vegetable fine material, such as wood, a cane, and cereals, fat fine material, and plankton, 
polystyrol, polyethylene, and polypropylene, is mentioned, for example. An organic staple fiber, for 
example, a discontinuous nylon fibre, a polypropylene staple fiber, etc. can be used. The U.S. fine 
grain, a Japanese noodles fine grain, and unhulled rice can use powder etc. These organic matter 
fine grain part carries out oxidation destruction by fire at the time of calcination, and serves as a 
destruction-by~fire hole. 

[0009]After fabricating a mixture which mixed homogeneously binding material which contains in 
the above glassiness hollow spherical coarse particles fly ash and super absorbent polymer 
particles by which water absorption swelling was carried out to required shape, A porous ceramic 
product can be obtained by drying and making it sinter in an about 750-1200 ** calcination 
temperature region. 

[0010]In a combination presentation of a ceramics product of the above-mentior ed invention, 
using a glassiness hollow spherical coarse particle. This coarse particle uses natural glass, such 
as obsidian and pearlite, etc. as a raw material, and is produced so much, and its price is also 
inexpensive, It is for contributing to a weight saving and a certain amount of improving strength 
of a product by making this into main components, since an inside is provided also with fixed 
intensity lightweight in hollow, Since it is furthermore glassiness, sinter bonding with a ceramic 
matrix by which contact restoration is carried out is easy for the surroundings of it, as a result, a 
glassiness spherical coarse particle surface and a ceramic matrix join together firmly, and whole 
strength of calcination products improves, and it can be alike by having used binding material 
containing super absorbent polymer particles and uncalcinated ceramic ceramics by which water 
absorption swelling was carried out with a glassiness hollow spherical coarse partJcle as a main 
raw material, and voidage of a product can be secured seriously. In this ceramic product, 
contacting parts of each glassiness hollow spherical coarse particles in a raw material. (It is 
hereafter called the 1st point contacting parts) A big cavity part formed in between. Since two 
sorts of a lot of cavity parts of a cavity part (henceforth the 2nd cavity part) which is a 
disappearance hole of super absorbent polymer particles within (it being hereafte" called the 1st 
cavity part) and a ceramic matrix with which it filled up in the 1st cavity part by which water 
absorption swelling was carried out exist, The whole voidage is high, and as a result of the 1st 
and 2nd cavity part's being in a connectable state and being open for free passage, a weight 
saving, and good breathability and dipping nature are secured. When a glassiness hollow spherical 
coarse particle is heated by 750-1200 ** and it is heated in a heating region of a hot section 
(about 1000-1200 **), each coarse particle, As a result of becoming the thing which fuses and 
foams and by which a foaming hole was selectively formed in some places and each coarse 
particle's itself becoming what equips some places of the spherical wall with a through hole. 
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better breathability and dipping nature are realized. Therefore, a porous ceramic product of this 
invention can be used as following materials. A wave absorptive panel etc. which used 
microorganism support waste-water-treatment material, a far infrared radiation material, various 
ferrites, etc. which supported various bacteria used for a lightweight tile and lightweight wall 
board panel, an insulator, a sound absorbing material, a charge of a filter medium, a catalyst that 
made a catalyst support, and waste water treatment using a microorganism, and bacteria as 
constituent raw material. 
[0011] 

[Working exampleJWorking example of the invention in this application is described below. 
[Working example 1] 

A glassiness spherical coarse particle (particle diameter of 1-2 mm) 

(Perlite) Addition mixing of the 70 weight sections was carried out for binding material of the 
following presentation into a mixture of the 100 weight section above. 

Sodiunn silicate (No. 3) Super absorbent polymer particle 10 weight % METOROZU 5 weight % 
water by which water absorption swelling was carried out 40 weight % fluorite powder 15 weight % 
clay stone powder 20weight % It dries, after feeding into a mold the above-mentioned mixed 
compound obtained lOweight %, carrying out low-pressure molding and acquiring a tile shape 
Plastic solid, It was made to sinter for 90 minutes with a 970 ** sintering zone after that. As a 
result, bulk specific gravity was about one. obtained porous-ceramics products v/ere excellent in 
the compressive strength 20 - 50 kg/cm^, and high temperature heat resistance (not less than 
1000 **) and thermal shock resistance, and were excellent in air and water perrreability, and 
their absorption coefficient was also high. 
[0012][Working example 2] 

A glassiness spherical coarse particle (particle diameter of 1-2 mm) 

(Perlite) Addition mixing of the 130 weight sections was carried out for binding material of the 
following presentation into a mixture of the 100 weight section above. 

After putting into a mold the super absorbent polymer particle 10 weight % METOROZU 5 weight 
% water 30 weight % above— mentioned mixture by which water absorption swellini? was carried 
out fluorite powder 1 5 weight % glass powder 20 weight % kaolin powder 20weight % and making it 
a tile shape Plastic solid, it was made to sinter for 60 minutes with a 1000 ** sintering zone. As 
a result, bulk specific gravity was about one, obtained porous-ceramics products were excellent 
in the compressive strength 20 - 60 kg/cm^, and high temperature heat resistance (not less 
than 1000 **) and thermal shock resistance, and were excellent in air and water permeability, 
and their absorption coefficient was also high. In above-mentioned working example, OSAKA 
ORGANIC CHEMICAL INDUSTRY, LTD. make water-absorbent-polymer trade name BL-100 (a 
water absorption Maehira [ Hitoshi ] particle size of 70-150 micrometers, a particle size of 300- 
700 micrometers after water absorption) was used as a super absorbent polymer. 
"METOROZU" (a trade name: made by Shin-Etsu Chemical Co., Ltd.) is methyl cellulose. 
[0013] 

[Effect of the Invention]According to the above invention in this application, the following 
outstanding operation effects are obtained, it can be alike by having used the binding material 
containing the super absorbent polymer particles and uncalcinated ceramic ceramics by which 
water absorption swelling was carried out with the glassiness hollow spherical coarse particle as 
a main raw material, and the voidage of a product can be secured seriously. Since the 
destruction-by~fire hole of the super absorbent polymer particles in a raw material by which 
water absorption swelling was carried out remains, the matrix portion serves as free passage 
porosity, and this ceramic product becomes good [ vapor~liquid permeability ]. The porous 
ceramic product of this invention becomes product manufacturing cost is low and useful as a 
lightweight building material etc. in order to use an inexpensive glassiness hollow spherical 
coarse particle as the main raw material. 
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